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'(71) m&21 ySS9|^¥A|3PfO|Af 3H4I38IAJAI 

SIB^ £3§ OIUS^ Alfctt 5S0II 7-1 

(72)aa» s^axisis. 

S*B^ OIU§¥ Aldf 5 2 Oil 7-1 ySB!9l^*A|9|^0|A|: UOI 

(74) Qiejoj S2IHI 

£J Am? : a § : 

Ul§g ( BJEfll 2I&(36)0|| 5§ aOISE(31)?i£| ¥S§! eJEHaiOl ^£°!(38)0]| OH ^9 ^§ 

S!^(32)§ pilfer IHat^-fcXKM 3S 2J0ICH. HI£&:>F# feOIXI 8JHSE Hfll»«S»2| ^EM ssOPI ?i 
8H. S£ DOISEOil S^£lb S^MCf ch yg SelP. 

CHS£ 

£4 

SAIIA1 

EE IS HI 12| eaU^J 2ij|f^§i|2J UEUHfe BSEOICH, 

£ 2^ HI 22J eEHHj 2«»«SMS| 951 UQLHfc B££0|CH, 

£ 3S B BS0II SJExll &Q\\M Hl££! HxHS&4:ttM UEUHfe 8BSE0I0I. 

H 4b H»l«4te»2| UEIUIb, E 32] A-AfiOII SHEdM. 

E 5a-5cb B aSOll Tt?} 3.Xm&±Jtm HlioPI 9\m §4=32! HIS B^IMM UEfUlfe BSE0ICH, 

£ 6£ B ^SOil IBS E H»«#:±»2| ^1 UEfUjb BBEOIOI. 

E 7E B USOil CUE E CIE H^I#^±Zf2J UQLHfe BBSOIOi. 

£ 8£ B ^§01! CEfB E Cf§ HXil#^§X|2| UElUb E+BEOIOI, 

E 9b ailXI^^Si 0*211 Oil EJ£!ij2J 2^«i UEILHb eBEOIOI, 

£ 10s oos*£». fgsta s§ bhxi^mqj aioisi 331 ^oi^sj uamt nen*oiffl, 

EE 118 0IIS^E2K EE 5£ 31X1 ±MB* AWI2I §311 ^OI2f£J & ^1 » UBUlb HEHHOIffl, 

£ 121= » 30*011 §£S &_^S2| 2^?1 UEILHb &BE0ICH, 

e 13^ b at a oil tarn nmm^sx\9\ aoiotss UEILHb SBEOIOI. 

£ 14b 2xjlt^§X|2| UEJLHb, E 132] B-B£!0ll BBEOI01, 

EE 15b B ttgOl (DS E :QHI»#SM2| BllOIOtSS UEUJb SBEOICH, 
E 16S HjtllS^4:^S! =?^m UBLHb, £ 1521 C-C<yOil QB BSEOia. 

^SOI ^1^ ^ 3 g0f2| g^PI^ 

B ° s ^8 HXD»^IK)II ^OIK. SD ^ All 8^1 ^ Hxm&±*}. H MS»H SJ Hxll#^4:Xf^ 
a 2fll*tf9XI0H 30IQ. 

CCD(Charge Couped Device)^ aat«9flh na»«SM2| OPS/d. OISKMI/H «8Ba. 3 
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£iU. Q§5| MOS(Metal-Oxide-Semiconductor)g nfllff&Sxia 3E ^Ha 3»I»«S 

xl Oil £ 2!S» 4^ 2iCL 

se ie xii 121 §ana naii^sxiM UEiyia. pm 80)oi n-g ^ai^ :>ie(2)a s^oii aasm. n- 
g m^m^^(3)o\ p-g sajoii am a a. as^i £g§ P g i$is^(4)g n-g i^is^oi 9\ou g 

£311. 01 38KN £S9 pg I^IS^(4) g n-g f^iS^(3)8 S£ Q0l2H(photo diode) ^ AH ^§ 
Sfe p-n B«SO. 

n-g S8t£!£g 3(5)01 n-g 8(1)011 CH gg£|0L Ol^g S§ D0I2S, ^ n-g -i^iS^(3) SI 26^1 
£S9 P-S S£SS2?(4)2S^EI 7\Z\m ^3 HHXISCh E 1 0il EAiaCH 8JXI2L £§ 0012^ 

MS n-g 38>E£g?*(5m OttaiAH HHxISOL 3ail> 01 MS CfO|2H# S! n-g 28fSgg^(5)g mm 

acH s^^2i§ sa^a. £ibmi es^i p-g m^ms^(6)oi t^aeia irs g^sj 

01. ei§§h gA^oio^ej s ^ L10I2E2! n-g S8^^S^(5)S ^ai^CL 32H AH, a 

S 4>a 5§ Q0I2HM0I p-g 8(1)011 CHaiOISQ. 35HU, Oiag* 9 XI S£ D0I2S S n-g 2 

8>S £33(5)0112} 5§I g>§ 20ICL 

SOI UP I MS! XI r^Ei (read-out tfansistOf)(7)^ 5^ DOISE g n-g So^^S^(5)2f 3SSQ. ^ All SI 
£S8F£, n-g So^£g«(5)Ah0ia p-g 8(1)2] 53¥^ *HyS3(7a)M HIS8KM. 01 

xHyS^(7a)S JIOIM #»oj(7b)2S n|S*SQ. a6*aSS^(7c)S JIOIM tfas«7b)flOII gSSOI. 01 
2£ ^a|g 6>SS>(8)°S ni^SCL 01 <yai^ tfSQt(8)S »»SH9)0II 2\m SaS 21201. IN^Oa)^ s 
£ POISE?! XFS^(9)0II SSSCL 01 IDj^OII, g&g SBWte ^01 01 3ll?(9a)B eSHAH 5£ D0I2 
— 91 OQ HAfSIl. n-g 88*3*93(5)01 3So S «ei SISQ. 

xf^°t(9)S ¥S 19^(10)2^ HI^SOI. 3H^(9aPI- fSii^ xH?-l£!D. ¥JH£ 5£ aiXI^MSKt 1)01 
¥S ^2^(10) ?|0|| 5j§£J2. m&m sS(11a)M J3I3&CL S-S 2" £(12)^ 01 SB^ 

asoia) 9\o\\ lasjoi, nam g&g se.wte ^01 s§ aoi^E ^oii ^soi §>^ch xis^, s§ cioi 

2E ?I0|| ?]Xl9CL 01 ^XH^ £§ all X|^Q|(1 1 )g WIOISS BoWM 51 ailXl^e sono^ *j|£^Ch 
EE g-H ^^(12)^ BllXl^e £2|o^ £ HI3E8CL ai xi^m^oi ai^naum :>i^m got) AH s 
m aixi^e 5212^ nH&an, s§ an xi 5^01 ^mi i50~20o§£oiiai gsigci. nana 

UAi, s§ ail xi ^^oi £ai@ uja aoi yq? g^^^ ^gj^cl 

xi! 2a #a«a nxiig^gxi^ «»*sis3HSfi(jPA) n 2-65171^011 ^iiHacn sio fflf E 2 ^ xii 2a § 
ana aaittfsxift UEi^a. p-g 8(21)01 n-g ^aie ^i&(22)a h^^oii g^am, n-g i^ig 

^(23)01 p-g 8(21)011 7)1?-! 2 a. SmiHI ESS p-g g^^S^(24)0| n-g ?|0i| g^a 

H. 5!S^I £S3 p-g M^M§^(24) ^ n-g M^^S^(23)0| 5£ CIOISE^ ^g8^ p-n Stm g 

aeo. 

n-g 28^^3^(25)01 p-g 8(21)011 CH g^aw, 0|££ S£ CfOISES^Ei ^aiM HHxISP. 

CIOISEM ^ n-g S8F2£S^(25)£ QB 5£ aOISEMHI ^3HI #^af°!M g^tiD. £ 
SS p-g g^MS^(26)g #^afoig S2J Wfe ^^^^ oi*j^ #^£fPjo^«9 CfOIS 

E ^ n-g S8^^S^(25)S S^l^§2i ^Z\mQ. 

^\0\lWD\ ^^iXI^EH(27)^ 5£ DOiSE ^ n-g S8^^S^(25)3f l^aoi. x«yS^(27a), 
S^(27a)?]0i! Hl^a^ ^|0|M <^sl°l(27b), ^ ^|0|M 6ls|Q|(27b)?|0|| g^S SS^a^a^(27c)M 
S»BO. 01 £jm*!^*!=H27c)g ^ai^ ^&BK28)2S 01 ^aie ttm^(28)^ »»OK29)«l 

a5H SaSCK ^^(29a)^^ Q0I2E?ia xf§^(29)0ll g^a^I, S^M g&hofe SOI 01 ;H^(29a) 
m SoHAi 5§ Q0I2ECHI 2JAH ^ 2i^l X^°t(29)B ^JA^o^^g n _§ S6^^g^(25)M S 

s^Cf. XH*SU29)B Xlg^SM ^^^(30)^^ ni^SIDj, 01 ^2^(30)^ S^^(30a)S 
g£^Ch 01 2^¥(30a)^ S£ CIOI £ EE ?|0il ?lxl&Cf. 01 S = ¥(30a)^ ^ai3|- 
^ai^ xH ^-1 XI CM , 01 ^ai3F ^ai(31) 3E^a S^(32)g gS^Cf. 2.^9 ££(32)S ^ 

B S = ¥(30a)0il 7)1^12 2^§ g£§hCf. 01 ^B £ = ^ai^ ^sfg^ xH^jXIH. oi ^ai^ 
glIMB ^aiE ^aiSCJ- CH ^B iifl ^laCf. 01 CEH^CHI ^ai^ ^s|g(33) i^0| ^l^^AH 

a. ei^(33)a S2§ £ais uia aoi ^enecf. 

S-S £!l^(12)fe 5§ CfO|2E(3/4)a n-g 2 6FS^S^(5)^a §5101, 01 52^ SAia^ 

Si AI-32 28D. 01 0H9OII, D0|SE(3/4)^ SAJ»2| ^ si Oil E«a«a. JO 1 SI ^a«a Hm 

g^gxi^ M£:&Jtm ^acife ^xiipf d^a aoi, s-s e«^(i2)^ wioii^m mm ^CH 

a 5§ aiixi^e^ g^a^i cm ^ chi ^Aixpi ^d. ^mx\d\ ^h^ ^i^^ m ia ea«a nxm&s 
xia xii^s^ ¥aixi^ ssoi ^oQj f nan ah a^sa ^epf ^^^cf. 01201 ^1 1a gaua 

xi a ^f^e n^f^ &!^ci. 

e^ia £ cie ois^ ^j2ieh &xia sgoia. 01 g-s ^!EEd2)fe 5£ aiixi^M^d Da S9§i ^ 

* H^(11a)^S¥E1 if S7I (DISOII. 3 A^ 01 Oil II g^&Cf. 21X1 °jX^^ 01 I Oil ^CHXI£, 2jXI 

ejxhfe oi i§¥9 >ia ^i^axi an. nanAi s^ii ega. 01 a soil n ia eana ^zatr 

^§xi^ ^ee^ ^ s^^e 2?sf2 ( oi an & oh¥ m ia eaHa nxiis^sxia xji 

SE QB Ol^fe sgsf flH9|XI ?^0il °ICL g-S ^IZE(12)^ ki^S 2.^81 D\BO. 2.^ 01 

2.^901 &Mmm ¥gQii3} s*o^i as. 01 s-s si^(i2)^ :>i^m a^a. 
oi toisoiL b-s 2!^(i2)i= g^ioii 5§ 8^u. se^ eiA}ss d\b mms\ m 

2§ ni^i 9JLQ. m^xf^ oisigv 27ii naioHAi. xii ia gana h^i#^§xim 9\m hh^ixim 
« msq. naHAi ^S8KM, xii ^ &D\m s^Aiaa. 

xii 2a gana n^i©^§xi^. en^(33)a 2.^201 ^ai3F ^ai (31) ^^chi meapi rasoii g uimid. 3 
aiu, 3Qi 2a eaia nxii#^sxife ^eem ^iaa. 01 x>^ en^(3)nn^oici. ^ fc g 

S!2E(33)fl eh§5im. 01 2 = ^^ 2^ S^¥(30a)0il AH ^§9C|. 01 £2^(30a)~r 

^H^(29a) ^51 X|g^(29)¥l^ Xlg^og 12^^011 a3H USEJ^I ©SOIL &XI D0| 

2E(23/24)B0I ^^(293)^ in^&O. n-g 28f2^S^(25)B ^3 ^^(25) Oil ^^aXI &£zO. 01 OH 
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§011, ^]^(33)^ 5§ a 01 2E (23/24) 3H2J §6fX| 8J3. n-S S 8*S £S^(25)?I S £JA^£J^ 
QM&m 33tt 4- ga. 3 Eli AH, HI 121 §^2J 3xil#&§xl2l HI 221 g2H°J 2»^9fl AWIOIIfe 
52»(trade-off)OI 91Q. 

tt90| Ol^HXtofe J3I HI 

S tt92l £ DE *=SS H4> 9£££^AH 5f§6f^ 32TS 3x!IS£f3xlS HSStbQI 

2lO. 



SS2J * 

s g*go| s| sgoii ma, 3iea hi ts»g §am emse s§ 3h eli ch s g^s^ 

§*4:XH BSSUl HI SS£I3 HI lE^jSO- CH as HI 2S3M §6fb HI = 3*Xlfe 

HI 1*BS*. » HI 12^^011 Hlg£lH SUES ^§6PI ?joH HI Ifgf^fia g§M0| HI 2¥SM^ 

s s^ hi 2¥SQte goii hi^si^ nmm&^xw HISBCf. 

s e^goj gc Qf^ CHI CLfdfAi, D\&m Hl£8*fe B3II. HI 1£30l| ^S^^XFM lS6fb 

0| S2S»±XJ« HI Ifgli^ S£9 HI Ifg^og SSolfe HI 13^2] m& 0F2H¥g ?j0il JH 

^Xlfe D^3§I HI Ifg^i ?iOII Sgdtb B3I. HI 12^¥§ g«8}3| 9I8H HI l^gQJS 5»S 

011 ssi^ B3i, as ai^s ^§6^ hi 2¥geiM s^epi ?ioH hi ifgii'Ma mmmo\ ^s hi 2¥s§ 
hi i2=¥§ xH^fe &3is ssstfc Hi^a^ ^soi hiss a. 

s gjgoj gc [tfaiAH. 3|» f ?l& &0II HI£Q3, D\&£\ HI 12^g §6f2 SiAt3S 5§ 

3H e.i ch ^ H«wfe-a^2i 04-21 gas^ni s&am hi ifgii^ s^aoi ^01 

of^oj ga^^>,^ § anj2j ?!M m^a^ hi ihsimo a ys hi 22mm §8fe hi i2=¥ii ^hi 

HI » HI 12^011 2*2* HI§£I3 ^g6PI ?I6H HI l^ii£Cf gi*M0l HI 2 

^glig 2V2| aj/ng Cl^oj fl j 2fgS|f 5§6fb :2SI»«4:»2| 013101. S! £«8HI 3XIIS3 

±T}9\ Oi^lOISf BIStStfe LH^OI 91^ ¥g¥^M HH9IXIM 5&5fb HH*#S»3t HlS^Cf. 

nxm^». n his^s at nairasasi h §§§ m^m^ saa oi»si ^s^^^a 

^§5^1 OloH^ 20IQ. 



£ 3 ffi £ 4B §26^, S ^SI ^g6fe HXIIS^^XK30)b. 3^1 5£ Q0|2H(31) S QH^S ^§ 
2E(32)S S&^Q. 0| 3HIS^>^Xf(30)^ Qi H*llg£f±XFM. M5§ aiXI^Ei(33) ^ ^^^^(34)21 & 
XHI 3^l#^SxlM SS^CI. UCHXI USHi^^XF^S 01 3x-ilS^^Xf(30)2f bl^tl ^^Olffl. Q^2j # 
a^oi^s QJECf. 2|^|2j g^BI2JM8 a^2j 3X-HS^^X^M S^^a. AIH^ 31X1^E1(33m^ 

#^^2iM3f iesoi, £ 3oi »^aei e »ua 3 as* aihm aixi^ a (33)011 «eia 

Ha»aSM^JK30)» UEftHCI. ^Ol 3HI#^±XK30) a AI^M 511X1^9(34)* 01 S^CHI AH g All 81 
p-S ^(35)E n-§ ^dl^ ^IEK36)2J HS¥¥10il g^£j3, #^^2i S 3 AIH^ 511X1 ^Ei(33)^ 

p-m m(35)o\\ i^sa. aa^i p-§ m^^s^oz)^ s^eiej/Ai^^ ^ xi^eh^g s 

ySieiB 3 AIHM 5IIXI^Ei(33)M ^aiehCf. 

n-g g£§S^(31a) S £ia^l ES9 p-g S^(31b)S 5§ D0I2E^ ^§6fb p-n gf^(31c)g m% 
o\H. QMmm 5>Hai0i^ B»BO. 3HdlCH21 g,^ £JA*S2J All 5| Oil biaiffa. 0| 3H ai Oi ^ 

n-S M^MS^(31a)0|| ^^9CI. 

AIHM £llXI^EU33)£r p~m ^(35) Oil n-S 2 6> £ ^ g 3 (33a) Q 0| p-§ ^(35)M ^^ofe % l g 

aast(33c)¥IOII HHS^ 2ms^^^(33b)e S»BC[. 01 n-S SmS^S^(33a)S S^eiei§ 
m%5lH, xH^S^(33d)0|| 2J5H n-S <* (31a)^^a j]Z\m ¥3 bHxI^Cf. £ 4 Oil £AI£l^0|, 

0IIS& aa^a^S^(33b)0l n-S 2af2^S^(33a)?18 Hl^o^ S^j^^¥6i xH^S^(33d)?iM Hl^a^ 
i= ^5|o^ gS 33, 0II§a 2 5^^2^(33b)0| SP|5[§21 g^CHUI^I 6!fiae!(EAia XI a§)0|| 

SiOILH^I ^^^^ 01 0ll§^ 2 6f2^S^(33b)0il COj, SSxHyOI n-S M^MS^(31a)3f n- 

S 2af*j£§2*(33a)AFOI0il S^33. 5£ 3H atCH^h QOIS^^^Ei AI^M 5IIXI^EI(33)^ 

Q. 

Xfi*^£(34)^r ^2-IE ^sl°|(34b)3f 1 2 Sf(34c)AhO| Oil 7)|?-I2 dl^S x^°l(34a)M S&^Q. 01 
Xf^^g JW=?(346)m JtXIW, EoW\ £SS p-S S^(31b)?l0ll ni^£l^ 12^(33c)2j ^^^f 01 JW 
^(34d)0il inSSD. ¥S 13^(34c)S XIS^I^S »S^(34a)¥IS ^Sa^EJj. g/^ §£^(33c)2| 01 S 
^8 ¥S 12^(34c)og El^^a. 5§ D0I2E(31), AIHM 2IIXl^Ei(33) g Xf^^P^(34)^ ^^gf g 

x^^?i(34)^ ¥S^(38)£g ni^£|3. Sg2| S^^(38a)^^ 01 ^J)\£ ^S^(38)2J S 

2^011 l^SCI. 01 SS2| «!^?S2j 2^?(38a)b, £ 3011 £A|£|^0l. 5£ Q0|2H(31), 
xH^S^(33d) * ^¥2J n-S S af 2 ^(33a)?l 2J £*]g ae2j y^?S2J 2^¥(38a)M AtOI 

2] fe^ S2(38b)S SBafQ. OH^e ±S Hl^(32)^ SS2J S=¥(38a)0ll 6HS6^ S#2j HI 

^?S2J g^f2S SEH 3CHXI3. 32HAH SS2j «^S2| 2^¥(38a)CHI BffS^I 3EHA1, QH^S 

4:S ^1^(32)^ 3H^(34d)SCI yci. 0H^9 4:S 0!^(32)^ ^S^(38)g i^S^ ¥Sii 

01 OH^EI ±S ^1^(32)^ S3(32a)^ ^XI3. 01 §E°! S2(32a)B ^Hl^^ ^7>i^ ¥ 

S^(38)2j S^(38b)HI §^ SS^OII S^a. 01 HS(32a S 38b) ^ai^ §^#21 fit 

^(39)H^ ni^aa. 
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^ssf fcN» SOI. GH^e ±m £>^(32)izr xHyS«(33d) S! S^SI n-S 3 o> 3 £ g (33a) ICHXIfer 
£J Af-iy-ft 5£ U0I2E(31)S gm^il 6F01AH, £>£§ S^ai DH^& 4:^ 21^(32)1= ¥XH^ ¥ 

g^(38)2J £^ HS(38b)3l MgJ BH4M>II 2ifer ££(32a)M ^§6f2, OH^S £g £!^(32) 

21- ¥7>i^ ^gQ|(38)A^O|0i|fe CHCH^ ^£ 8! « El XI SfeCh 01 OK ^ Oil, SI XI S»SOI ^1 ^ 

en. 3*iis&§xig aztwji ^^Ai3ixi s^u. 012^. Bxiit^^x^i- t^oii ngi ei^mxi &u^ 

21 2J0leiU. ¥g S^&i^ OH*jS gJj^B £!xl 2J^^^ ¥Ei S ^^01, 3SHA1 0H^@ ±M 21 
ZSfe 1^1 ^AHXI XI S^Ch 32HAH, 0| 3x||#^±X^ *H£XfMOI H^IIS^Sx|2J XII^&^M £ij ^ 2i 

a. 

6PI 3xl!#^£XK30)lz: £ 5a -5c Oil £AI9 HlS&gg §6H A1 Jil^^U. 01 Xil£^gg n-§ ^ai^ 21 
£K36)2| Xj|£¥6i AI^HhQ. £§ 3IXI^M g™g Oi^2| n-§ *Jd|^ 3|&(36)21 59 ?10il £S6H2. 
S£ aiX|^°M£A|EjXI 8Jg)g S^6^| ?|oH WlOl^flU. M & S^OI £§ a^3(£A|£JX| SS)S^ 

a s§ aixi^M^o^ ^^sicha^ aixi^^oii sxH^ei <g&m m&mo. sixi^m^s 
aixi^M oi^-^^j o^3(£aieixi sjm)^ nneaioi ?i6H oi siH^ei s^g e&ecK 3an/H, s§ 

Xl^e 01^-^EJ Of^Bi, £|4:32Hni S6H, 5§ aiXI ^§°4£g ^ Ei lS§!a. 

n-H ^dlS 2I£K36)2| Oil §9 21 5^ 31 XI OlS-^oj 0f^52J Jtt^g. £§aF3. p-fj £S§ M£ 
Me n-g *jdlE }ie(36)2i S9^?|^ OIS ^ojmp. 0|g-^£]£J p _g £ gE p-g 

IK35)M §£§iU. 01 MS 31 XI OlS-^gJ 0^3^ XO^U. 

55 aixi^M ois-^ o^B(£Ai£jxi di^neHni D\^m A\mmo\ n-m D\B ^011 
am, p-g n(35)2j s^^m s§ aixi^M oiB-^oi Q[A B oj jw=?^ ±mma. 01 sb^?h sa^i 

£S9 p-H M^^S^(37)o^ dHS^D. p-§ £S§ I^ii in^^ ££^¥i OIB ^SSFOJ, 3 
01 a Ol^oMI, n-§ ^^g§^(31a). n-S ^o^^ S3 (33a) » a 8^1 £S9 p-g M^SS3(31b)g 

dir^zianiL! pi^ sj ois-^g»g Ahsrnoi isea. n-s g^es^(3ia)m n-s aa^a^s«(33a)Afoi 

oj S2¥ o!^ SM 3H £ICHM glOiU^I we XH^S3(33d)M J93&Q. B^ll^ g^^Ai^] ^£31 ^ 

51 £ 5a0il £A|&D. 

Zl ^^S|(33c)M ^^1 ^HI°J £f£Xj| S^^Oli SS^Cf. 01 g^S ^^°|(33c) 

ai^S 19^(33c)2j 3 2 Oil l^A-j ££6f2, Sg BlIXI^M OilS D^3(£A|3XI £I^BeH 

gi D\^m Afga^oj ej oi ess Mai^ai^ ?ioii m&mo. 01 eioi sue Mai^ai^^M <y^^o^ on 

Sa^OjAH, MISS 3m2£2^(33b)LU0il g^HhQ. Oil §9 2 81-2 ^2 ^(33b)M ^ si- 51- 01 AH , ^ 

£1^ <^lfg^ E|^§[D. Mdl^ai^M ^^1 ^£2] 2 9 Oil ^xi AH £SahH, 5§ Bll 

XI 0||§ D^3(£A|£|XI ai^ZldHIll Mga^OI £gg Mdl^d|ge| ^ CHI S^e^a. 01 

ess BBiaasota ^^^o^ oiissfoi/d. uchxi aa^^a^M(£Ai£ixi asjmoii m&mu. 

^£1^ ^llii UCHXI 2 6f2a2^ 9\Q\\ m&olU, 01l§^ aa^^S^(33b)¥12| ^3°^ g^S ^dl 

e ^afeiif mm ^ai^ ^^^(34b)e is^a. ai^s mmm 2oonm-5oonm^ ^m^. mibsi y 

SExfl ^5 ?|0il E56H1, 5§ 31X1^^ 01IS 0^3(£AI9XI £1^3^111 ^I^M Afga^Ol UI¥S 

^ oil ss^a. oi di¥§ §i sfg ^^ois^. se^ oi^e^i >esm°j ^ 5 

£ aiXI^ 01IS Of^Bl A[g6K)j, Ul^g §^ ^5|^2S OilSoHl. X^° h (34a)LH0il g^^Cf. 01 
bl¥S mm ejg aOISE ?|5J g^g l^Q|(33c)2J Oj|§£j 9?i2§?Ei lil^mH^, (34a) 01 

£g aOI2E(31) ^lOil ^H : ?(34d)S ^5!Cf. 3dl3 UAH. £HI ^3[£i &l£x^| ^P2SSJ 2 

9 Oil ^xiAH E55H1, £ 5b0il £A|£|^0|. ¥S 19^(34c)M ISelQ. 0| XII ^ £ 5b Oil £A|^ 

3 C||2§, ^dl^ ^If^M ^9|2j &}£Joil ^?5£| 2 2 Oil ^xiAH 20WiaS -50WI 3^°.^ ££6F 
01 AH, ^dlE ^IF^g §&^Ch ^S^(38)M ^dl^ Ah^Qvo^^g g^^Q. ^dl^ 

^PilS ^§3^1 ^ioH, QH^S ^1 ^I5(32)2J sg^dlS 3d1§[U. 21 £^ M^S 01 ^dl^ ^sIMOil S 
CH^M ^ 2JU. 2J £^ PS^(38)e ^^5il^^¥Ei MOI ¥ZHS ¥S^(38)0|| 

^ ^^§F£^ ti-U. 2.^' 312X1 3122, Ui¥ ^MSI^M^El ¥XH§ ¥S^(38)g ^HIoPI ?ioH, ^ 
S 511 U^ U^°J fg^il SJSg ^ SAD. CH^OI, ^(38b)2J §c+lfB g^A|5PI ?j6H f ^dl 
E l}^ g Mdl^i g§J2^ xHdl^ 4^ 2iU. 

EllXI^M 0^3(40)S ¥XH^ ¥ S ^(38)¥i Oil UlSam, 5£ U0l££(31 )fl Oil 3H^(40a)M D\BO. 
0| S£ aiXI^E oils 0^3(40)» MSa^Ol, ^7Hm ¥S^(38)M i^S OllS^a. (MISS 6F0|£^M¥ 
£^<iKhydrofluoric acid) Oil 2J6H 4^ SiU. £ 5c Oil EAISSOI, £^«( 38a )g =«v 

S OllSm e§H ^XH^ ¥SR(38)0il m&mQ. BXI ^XH^ ¥SS|(38)o^«Ej £1 3IXI^M OilS 
0^3(40)2] gdl 2 Oil, OilSM 511^^ ^ 2iU. ^Hl XJIS AlOil, Xil^X^ QH^S &j^(32)^J 

^a^^g 3diaF01Ai OilS AlZiM ^ICH^ ff ^d|^ isli Sfa a|^ah q^b §1 £5 dil XI ^ 
M OilS 0^32* ¥XH^ ¥S^(38)MOI01I S^S ^ 2iU. OIIM MOi, 5§ BilXI^ OilS D^3(40)M Q\ 

^b mm mmmD\ %m MBmn. sesi e^gsi ^^¥(38a)M oi 0^3 §§ A^eafoi e^a oiism 

3 Q§2^, ^Siil ¥ZH^ ¥S^(38)?IOil £5&Cf. 01 fgfil M§2| EL^gSI S^¥(38a)0il 
XH?UH. fgej LHOilAH SSAI2JU. 01 SS(38b)0l GUWXI. SFSf g Mdl^o^ gew 

xHdimoiAH. OH^S ^§ Si^(32)M SS°I Sl^gSI £^^(38a)0il ^ZJU. OH^E ^§ 2! 5(32)2] 
18 ¥S^(38)M lifia ^^MOI CH fea. 0||g mo\, ^JH^ ¥S^(38)S ^d|g <L> 

mm^ m&oin, ^die aifii oi ^s^(38) ?ioii £s§iu. ttmm°\ iiig i.6^s 

013, 4'dl^ illfg 2.0e^2| iill ^^U. 

MS2j ^^PS2| 2^^(38a)2] dhg gj ^j^^ ¥S^(38)3f OH^S ^j^(32)AF0|2j ^ggOl S 

S^dlS ^S^U. m^S ±m &^(32)9\ sS>id|fi ^ICH^ a^l ?ioH. Xil^X}^ ¥ge|(38)2| ¥ 

Sii, OH^^ ^1^(32)2] OilSAIZ! g ^ZH^ ¥S^(38)2J ¥fli!M <y^i§iU. 
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CrtXI^o^, Sm^(39)e ¥7>iS ¥S^(38) S OH ^9 ±g 2!S(32)?IOil S«eCf. 0! Ms9«39)8 
6H0t°! &CK OtIS MCH. SS^(39)§ ^Sl^ isll? gg§>0. 3dl3 UAH. £ 3 S! 4011 £AI9 3xlltj- 
&£XFS n-H ^BIE ^1^(36)^011 HIS^Q. 



£ 6m ssssis. & ig§ ^es^ se ci^ iqxiis&^xkso)^. aim^ am ^ a (52)21 mm n-g 

2l2K51)?i0il HI£9Ch 0I A| H§ eilXI^:Ei(52)^ XII 1£A|0||°| 212* dl^6f^, 3fl|g&4:XK50)^ OH^S 
±m ei^(53)2j ^ 2 Oil /d Si- Hxil#^^Xf(30)2l »0|3|- SIC}. 01 HHEOII, A|H^ 3| X| 49(52)2] ^Sfi± 
MIU 3xll»#±XK50)2| Ll^ 7^2^18, AIH^ £ilX|4EU33)2j ^^Q^M^I 3*ji#&^XK30)2J Cfi 
^^Q^MOil SHSm^ §SJ§> S£ ¥iIS SA|6tS°0t. S2jg ?ioH, OH^S ±m 2!£(53)2i ^?£01l 

§ sn^ch «ssq. 

¥XH^ ¥3^(38)8. (DlffH^ SOG(Spin-On-GIass)^ H§!£i^. ^dl^lOI^ ^SIM ¥5^2^ *H?-i£! M§ 
oj b^goj 2s?(38c)l 3>XIQt, 01 £J£|9il0|e 7HI 1^S^(53a)e SS&CL HI 1^S^(53a)S 

£2 (53b) HI ££(53c)M 3fX|0J, 0| 8^ H2(53b)E Hi 1¥S^(53a)2J 

§aiS CQeiAH S3(53c)5l S^iSD. 3 SHAH. HI 1¥S^(53a)S 3 e^OIIAH ¥W¥Oi. 

3 g£J0{|AH¥Ei S£»a. 01 B\m £S(53b)8 S§2| ^§21 2^¥(38c)2] 

2f SS& 9.^11 31X1 OJ. 5£(53b)8 8^ S£(53b)2J MCI CH E 9.^11 *J£l3il 

0|M Sd|2| £^S0l *!£IE ^»g£| gg»;af >ioj CD] SOU. HI 1¥S^(53a)0l *£| Sg 

011 &OimXI ^0il£ m=?o\Jl, 01 H! 1^S^(53a)^ ^gofb HI 2¥S^(53d)2] 2.^11 S 

tttS- BOI. HI 1*8QH53a)g S*^S 2 E (53c) 8 ^XlOt. 0I3S0I SSHJ BJ?S2| 

£^¥(38c)0i( 3I^£! »S. 2^¥(53d)S eSSD. 01 S = ¥(53d)^ 7\£\ Mg2| B^S4K)ICh S? 
8 2^¥(53d)l=, MIS MOi *Jd|^ ^IMCf ^HMOI feg £J£IE USSjII- ZtS »i9iao. 0| 

*JdlE BStSS HI 2¥S^(53d)g 1<£8F3, 0| HI 2^gej(53d)8 mm&l^^ ^§S^. M^£IS SE£r 
HI 2¥S^(53d)8 ^XHS ¥S^(38)2| £^ s^(38b)B[ A d x ^2^ §^ g^e" SBel S^(53e)» 
^hXIDI. ^ § >i e.1 ^ 0H^9 &1^(32)°J ^g^iaiMQ CH UCh 32HAH. S^(53c)£j EI^SOI 
6fe aoi ^ Sl^ffl. HI^X^^ ¥SS[(38)2j ^M&21 OHIS} HI 1¥S^(53a)2j ¥^ilM 

SSSfb a Oil 2j5H s§^£IM 4* 2iQ. 

hi lassie i^oi s^t^a. eiXH. ^ai m^m his^d. oi ^ai^i ^aig^e ^s 

51(38)?] Oil Tdl3, a^ijSI S^¥(38c)g XHSQ. 01 ^d|3|- ^die^M WIOI^^Q. 3£I3 U 

AH. ^\d\ ^dl^OII SOUH &m SS(53c)e S^^Cf. ^d|3| ^£|g°»2J § 

Oil CEfdf Q<2£o\Q. ^^M0| 1:2£I^ ( ^ EfHS°| £ = ^^ E ^0|| U\e1 U|§0| 1:2 

^i- sjffl. ^s^ai^i- sssj o^goj ^i^^ci = oh e^^^a. hi i^s^(53a)oi mm&i^zi sg^idi 

S ^36K5j. 32HAH ^§^£|2j ^SX^AH ^g^Q. 

oh^s Aie^ an, g3ix^ s§ aoisH(3i)oii ch§[ ^^-^^e ^^i sicH^&a. oi^g. oil 

* II CH ¥XH^ e|(38)2j ¥SM§3f M^Sl^(53d)2J ^gg^ei£| Hi, S§2| «^§2J 2 = ^(38c)S 
§h§6^ o^S, ^S^(38)£| ^3HI, ^ (53a) 21 M^^!i^(53d)2j ¥S§^^°I ^^M. 

2^^(53c)2| ^5 S ^ k ¥S^(38/53a/53d)2| ¥^i!2f ^01. 3x-l|#^^XK50)2J SSf^SOII ggM 
^ai^o^ 4, oi- cf g![ oi^| OH SOI 01. ^^IXFM^ 0|SH§!- 24:11 ^^!2§ ^§ 



£ 78. S iSI ^^6^ SE DIM 3x-||#^^XK60)« UEiyHQ. 0| 3*ll#>^XK60)i=. AIHM 

aixi^Ei(62)°> mm n-m ^aie ^ie(6D ?ioii xiisaa. oi ai^m aiixi^Ei(62)^ hi i^aioiisi am hi 

x6H1, 3^l#^4:XK60)^ eXI QH^S ^§ a^(63)3 ^ SOil AH 2} 3HI#^4:XK30)2f X[0\D\ 2AQ. 01 
OH E Oil. 01 Afn§ aiX!^Ej(62)2j ^^S^eHf 3^II#^4:XK60)2| Cf^ ^24:18, AIHM 
£IIXI^£i(33)2J ?^fi^f]3} 3xil#^4:XK30)£| ^^S^igOII oH&S^ gtJSl- SAIofS 
2ffl, ?loH, QWM& ^SS12E(53)2J ^SCHI 5§I g>^CH>d gg^Cf. 

^XHS ¥SSi v (38)8 SS2| «^SSj 2^¥(38d)S ^^XICH, DH^^I 4:^ ^1^(63)^ 01 Sg2| &.^S2J 2 
^¥(38d)0il HIS^D. 0H^3 4i§ ^I2S(63)M ¥S^(63a)HM xHSP. ¥S^(63a)2j 5^ S^(63b)8 
Se^l ei^SSI 2^¥(38c)M §f§5^ °}^B SI ^IXIQj, SE^ 2 = ¥1 §h§SPI ¥loH 52 
£ ^Cl. £m S2(63c)8 6^ S2(63b)^a CH E ^hXIDI. ¥S^I(63a)8 3>!2j S &il Oil Ai 

¥Ei g^jo^ c^pj e^lH^CI. 01 EHE01I ¥S^I(63a)8 M^&i^^ ^g§hP. 

JlX\\m&±X\(63)tz ail ^01 HIS^CI. SS^X>(63)M Hl^8hfe ^S8, SS21 «^i2| 2^¥(38d) 
M ISofb B^ll^XIfe. HI 1^A|0t|2J HIS^Sl OI^SfD. OtIS MCH Ti0 2 2l SBJ SE^ SrTi0 3 2f 

^£131 ^dl°4 HIS6H1, Ol^i ^XHS ¥S^2] S3 Oil ^xHAH £5e!Q. ¥S^(63a)e U£ 

S\D\ ?ioH. 0| e^2j Qjg bijOIU^a. Ti0 2 °l ^d|2] gill Afgf (Di^ ( ^S^(63a)8 2.3J2F 

2.5AF0I ^?i2j lift ^IXIOt, 0l>i8 ¥XHS ¥S^(38)g g^Sfe ^dlE <^^M2J iiiMQ CH ^ 
CI. OFXI^o^. ^51^21 Ms9t(39)°^ EI^SKJt, 0| ¥S^(63a)?iM XI 

^Hi^. HI 2^ A| 0j| Oil AH Afggl S£I2F dl^SF^I CfSSJg ^ 2i2W. ^g^dlM eA[5{2 

g z mm ^ oiq goHg gc+ai- sss §^6^xi a^a. nanu, ¥S^(63a)oi biioiu @ 

aiXl^eofsp ^>il ^^£JXI at^CI. Cn^OI. Smot(39)0l SXI SXfOil ± 

3^s^^«Ei i^^i^i ms§ici. oi ajisoii. di^ ^ xi <nxu\ ^8 s=¥0ii mays, s 

XI^JXI^ 2^¥^¥Ei ^Pil Hi>i^a. 

3JQll#^4iX>(60)b 3x«#^§x|2J §^8^3. 01 3*il#^SXIi=r Mdf^^l DH^IXI^ gi,^ 4= 2A 

P. 01 M^^^l M3\X\D\ S^°l(39), S2(63c)?i0il §^6UI S3, df2IA1 Sm°l(39)0| E 21 

=*mm ^^soii£ m=?s\n., n^ixi^r b^i s^6fxi^ a^a. oi iei^ii bh^ixi^ y 
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^mou s§i mo. heju, n ^hgj oji^ D\^m 201 01 ansoii, jyi^xfsg oH^a a 



£ 8M S56[S, SE CIS ZQ3I#^XK70)^ AIMM 211X1 ^ El (72) 21- §fj(HI n-§ 3M5K71) 9\0U HIS 

SO. 01 AIH^ SilX|^EK72)S XII 1*JA|0||2| ^J}} HI £6>OI. Hm§t&±J} (70)fe OH ^9 ±8 S!^(73)2| 
n 1 31 Oil AH oj- Hx||S&4:XK30)2* XtOPt 01 OH SOU, 01 A| Hi= SI XI (72)2| ^^Q^MHI Hxli#^ 

£XK70)2| ^2^18, A|H^ BilXI ^E1(33)2J Hxll W&^Xf (30)21 Cli ^^Q^SOil 

MSSFfe §a& ^ SAIohOI. e°IB ?|6H, 0H**9 Sy^E (73)21 ^^Oil 5§I 9>^OiAH 

a. 

¥XHS ^SSf(74)S 5§ QOISHOD S A|H^ 5il XI^EH(72) ^4 CHI S§2] y E}^§2| 

2 = ^(74a)^f 5^ DOI2H(31)?i2| Pg^(74)0il gSQP. ¥S^(73a)g S§2| y El^gHI 2 

= ¥(74a)0il XH^OI, 0I2£ S^SI^S ^8»0. 

Il»l8#4:XK7<»te ail gOI HSeCK Hfll«fe>±XK70)B *li£6fe ggg, ¥S 3SSK34c)S §s 

Stfe &3l7»Xlfe. £ 5a-5c0il £A|^ gmaj di^Ch dlES^l *JEI^ &218S fi j9-S| 

21 ^2 Oil ^ ^ AH OJM UI£SS ^die tfSWSI 53¥ LHOil 01 g ^B»CK 3gXI 8*^01, 

ph 3 2i a »s mj\ n±m siH 4 2f ^ m±2* esram. ^aie <^n^°j &m ^21 ^£ 

« e?fA|3||= 2J B« §^ D[±2\ XHCH^CI. 115!2g ( ^XHS e!-£H ^EIS 

tf»OK74b)8 ¥S 83QJ(34c) ?10|| iS§ia. 

n Di2£, 5£ SI XI OilS 0^3(75)8 £gg <yE|^ #»Qt(74b)(£ 9 SS)2| S3 ¥1 

Oil S^am, 01 D^3fe S£ ClO|2H(31) ?I01I }H^(75a)e SJ^S 8MHS«^2=#8 A^g 

6F0j, oio^ £gg 4'EI^ ^I}°|(74b)M S^g MS SO. Oil£J^£fe 2]2] fe£0il HlSiloU!. £ 10 Oil £ 
AISSOI. o||g^£fe t ei^M £S9 ^Elg #SSf(74b)2| SH^S^E! 3 gf 5H/H §S^25 

S^BO. 0| OH SOIL Oil SOI m& ^>i| 28812, R10I R2MQ- CH 3>ilga. ^Hl^o^^ 

^§21 E|^lg2j S=^(74a)M ei^^ ^E|^ 6hsf^(74b)0|| iSSCI. £ 1 1 0il £A|£J^0|, °} 

^ ^g^OI ^5!CI3, OilS^i^ ¥S^2J ^fllOil ^xiAi ^§SH1 P OilS^ ^ Z PS2J 

SE^, £ 12 Oil £A|£|^0I, ¥S^(82)2] Mg2J «_^^2J S^^(81)M Sg^CL £S^2j 
(Di^. SS2j EISl§2i 2 = ^^ H ^51 SSf§_*a. 32HAH, X-il^X^g OIB-^gj If*^ 
^14^ § (chemical vapor deposition) 521 XllOiS^ 20ii 2J6H OH^^ ^§ gy^(73a)2J isf^if 51 
CH»« ^ 2lO. 

n c[§2^, fgiit ¥S^i(74)?ioii mg&a. 01 MS2j ei€!§2j s=¥(74a)oii m^Ji, 

sfs §^£[§a. mm ^ gai^ei AFste 4= 2ia. 012^ tss ^ei^ ^ 

sfMSQ CH e ill! ^rXld, S^¥(74a)2j fgfi mm&l^^. ^e^Q. OrXI°|o^, 

MaoK39)» 8SBO. 



2[2|2| 22a»4f^XK30. 50. 60 ^ 70)S IQ»»#SaOI| 0|gS 4^ 2iD. ^fllS^gxl^, £ 13011 £AI^1 
CH^, ySExil S(90) S SEr^^i HH3I W(91 )UiOil Ai ¥ AH 2 CI. 01 BV£jB S(90)B e^jS^(90a)l 
^^S^(90b)o^ ^El^Cf. e^iS^(90a)B 2*1I#&£X*M2| CHSIOI §J 4^^l AIS^ SIXI^EiMOil 

^^S^(90b)g AISM aiXI^Ei SI §^^l(AMP)0il I^SQ. 12x11 #^^:Xf (30/50/60/70)2] m 

mmm g#2j a§ nxii#^^xfmi §r3Hi ch 2110121 e mgmn. ^ aimm aixi^EieB ai 

H§ SI XI ^E] (33/52/62/72) 21 gS^D. 4=^ EilXI^Ei S e^^l^ 01 ^0^2J S^^hMOil^l § SJE1X1 °1 
oo^ t Oia^OilAH^ CH 0I^2J ^gg ol-XI a^Cf. 

ME}^ nH^IXI(91)^ EIH °eilS(91a)l »a^XI(91 b)> EIE H5il^(91a)g ^SExil 

S(90) Of^Hg 0migHH(91c). t,^4^XI(91b)2j o t ^o^ ¥E] =ggfe 2£ £IE(91d), SI ^SExil Sj(90) 
1 2£ £IE(91d) A^ 01 Oil S£ 2IO[CH(91e)S 3^Ef. 01 S^Oil. BJSEfll S(90)B ^S^^^ 

&^4^XI(91b)S fll^D. 3 EH LK *f£xil gj(90)2| 53i PSl^S4=XI(91b)AhOI0ll ^Eie 4-XISM 
2ia. U £t fil El 8 0| ^£xil ?iOil Ig^an oHEE. ^SfSEl^ iBfl S 

SmOj, ZiaiAH ^E|^ ^Xl §I ^EF^EISf ¥Si,^^XI(91b)AhO|CHl ^Sg 4^ 91CJt. 

JlMM&SZ\t: U-MjII- ^ k 0I 4^ SIO. ^<y. ffi£fl S(90)M OhOI^!^(91c) ¥1011 □r^HSHl. S£ 

2fOICH(91e)S ^£xll S/0J0ia!H(91b/91c) S! S£ £IH(91d) ¥i2j HHH01I SS^Cr. El E. Hail^(91a)¥l 

oil ojssa s(9om is aoKEAiaxi arsjoii sn. mms ^%m&^ xis is ooi 

BO. 3EI3 UAH. BEfll ^'(90)M ¥S (91 b)S DW|Sf2S. 2£ E|E(91d)« 

H5il^(£AiaXI &M)o^«£i ^EloHI. £ 14011 £A|g 231- ^01 ^^^Q. 

Hxil#^^XK30/50/70)?12] £^°M39)0I SB^ 531 3 EH AH BS^XI (91 b)^K 

^4^x121 ^isoii ^agioi. on^a ±m &*9\q\\ o\mm §se ^xi a^a. ziehu. am^(39)^ ei^ 
act. as ¥aea*xi(9ib)^ ^^moiiah *soi(63a)a a^, ^gi*«^xi(9ibfe oh^q ^§ a 

^(63)21 g=mSOII ggf ^D. 3§a]Ic 8H£. ¥S^(63a)0| S 9.^§§ ^rX|3| (Dig Oil. Stf 
^ 3?a. CH^OI, ggoi OlI^^^SPI OH SOII. WI^XF^ ±m &i^(63)2J S^il^S AICHI 01 g 

3§i 23i 4= Ziai/H. ^£xll S(90)g. ^£xj| S(90) 2^ S^Oil g^S JfXI XI ¥ 

S 1,^4^X1 Oil S§i ^ Si^Ql, Ef EjAH Hxil#^Sx!S H^S AlSOil XiISS 4= 

£ 15 SI 16g ^ iSl ^^Sf^ £ C}g n^S^SxIM UEItUCf. 0| IZXflS^SXJ^ £ 13 % 14011 £A| 
§!■ HxilS^§Xl2l dl^afD. £ 15 SI £ 16011 £AI§h HXII#^Sx|^ g^2j ME}^^| M5|XI(95)^ 
MXiam. ¥Stfa^XI(91b)8 xf^^(95b)H^ ejss| fg »a^H(95a)S □xH^D. Oj ffH 

SOil. DM ^^S^S £ 13 SI 14011 £A|§! H^|#^^Xf2i =?£2l±0\\ oH&ohS &5 ^s.^ SA| 

BO. 

¥Sl, v ^4^X|(91b)fe §XI¥?i(95c) SI M^¥?i(95d)M EIH H2II S(91a)?i0ii OlSSi! 2i£xil 

S(90)M MXI¥?i(95c)0ilAH gXiam. mm^^(95d)m 01 gXI^¥l(95b)21 ^ CHI SS«|C[. MXI 
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¥?l(95c)M x^°l(95b)^^ El^oPI Ol^Oil, ^01 01 M^^?i(95d)?IOil gjAFSCh 01 3^011, 

MXI¥?J(95c) S M^?K95d)M BSof2, Hdli UAH, MXI^?l(95c)S 2^ Hfl°iMS 2g§Q. 
2§9 DIU £> h JI HxilS&Sxife ZI0I92J ^OliafOil 5ii6[a. 

g mgo| ^§ ^AlOliee £A|SH2. ^S^cjj) SfCH£*E. S P I ^ SOt CHI AH . S gJgSI A^ g S?i^ 

a 2!Ojuxi ass as s esoi emois 4* 2^ fgsia. 

g^S ^A| 0j| Oil AH. OH ^9 :£§2!*(32)^ SI92J BSI :>f£!CL 01 S£ Q0I2E2] 

=?zou cnauH &mm ^ sack oiib mch cioise^ j\x\h, as^si jw^j\ s§ aoi 

SHOil 7)1^X4 2iQES. E}?!92] Bg}| ?loll. »2J2| ZJ § SgfOM OH^S ±S ^U^M 2 

^ aa. nam uah cisigsi oh^s cioise smsoii ip2§ 5g§ g> 

fe3l OH §011. OH^S £921^(32) SI ^7>1§ ¥S^(38}g g ^^8D. 

ag^b am oi^si ^ai^ $?ai °ioii °ish :^5fa. 

§l§^. OlgfS^S fgfif £g:Hai If (53a) SEi= M^2!£(63a)^ Afgi^ ^ £1 

a. ^ai^ sai Ai^goiiAHsi se ¥§e^oi e ohoick uau £ a§ 011^ i§ ssi^m mxi 

&>sj nmm#±JM s(fuii) »a b&stxioii uiseas, «a hei^xpi- aao*(34c)a on^ ^9 
enzs Ahoi chi aaa^u, se^ dh^& ^§ 91 on msea. 

S?EI2| B^aSte M^¥^(95d) KOI MXI¥?i(95c)0il g*f» 4>£ 2ACK 
e g*g£ MOS90IIS SIStt 4, £>Cf . 

b^si »oi. s at a 01 nii^^x^ ^a^ssva &i^m mmo\x\ &j\ 01 sob, 31 
aisles £#sn &^p. ch^oi, aat^wi an ej^m^ sg^cm »aa£ B ^ii^xf^f 

(blower) B Afg6F01 22^l#^^Xf ^^Ei 21X1 ^JXfSS §016^1 XilX^Q. Qf| elS°^, HJllg^ 

^ 5§ AIHM EilXI^Q ¥1°J ^^jg §6F0j AH, H^I#^^X[2j ^°JQ. 

MsQt(39)0| SJ^HI- 2S2§?£| H^|#^XhM ^28MI fiSoPI (UI^OIK H^I^^^XfM LH?^ <&D\\ 

» ^SOil 0}^ H*ll#^gx|fe EH 3 1 XI 21 BSEfl SI AfOIOII CH03& geiEE fi^SHI °^H^, ZJBS hhxxi 
^ XII3E&^FS MeiQ. 



(57) §^P2] ^¥1 

S^S 1. ^I»2| XII gjAf^M 51 3HaiCH^ ^2^^4:XK31)2f. 

gs^^^x^ £^8HQ, 1S^¥(38a, 38c. 38d; 74a) H JlXltz HI iSS XII 1¥S 

OK38:74)a, 

^^l XII 12 = ¥0il fllgSJU. ^ll^^AH mm £>0| XII 1¥SS^MCf ^^SOI XII 2¥§ii^ 

XII 2P§9f(32; 53d; 63a; 73a)M SSSKMAJ, gD\ J\B ^ Of I Xil^an, 
«5| XII 2^get0| &D\ M IS^lSa CH XII 2^^M §6fb XII 1£^¥(38a. 38c, 38d; 74a) CHI 0H^£l 
= 2§ ^§2^ 6fe nai»«^»(30: 50; 60; 70). 

S^Sf 2. XII 1S0II S^OiAi, xHI 2^S°I(32; 53d; 73a)°l S3(32a)0l ^>^| Xil 1PS^2| 4^ 5 
^ (38b) 21- 531 S^6^ 6fe HxllS^^XK 

s^s 3. xii 2U01I 9io\M, nmm^^x\D\ m\ m&m see ni^am, x\ 2¥siisa 3 

£^1- XII 3^Sii^ ISSIb 21 8fe H^IS^^XK 

4. XII 1 Oil SiCHAH, XII 1^ = V(38a; 38d)^l- ^g2| g^g ^fXI^ 5ig ^§^^ 6F 

b HX||#^4:XK 

5. XII moil SiOiAi, x|| 1S = ^(53c; 74a)^f M^^j ^ E}^§2j g^M ^hXife 3SM 
6^ Hxl|#^^Xf. 

6. XII 19011 2ACHA1, HXH»^»5K ^S>idl ^SXF^AH ^gSPI ?|3H. «^l XII 

2¥Sat(53d)a SM itDl M 12^^011 QH^SI^ XII 3^S^(53a)M CH 5§5fb 21M ^S2S ofe Hxll 
#^^XK 

S^S 7. XII 19011 SiCHAH. JlMm&±I}D\. ^S^^^XF ^011 g^£JH XII 1SS{ ^¥I2| 
XII 333! §6fb ^S^(34a)e CH S9S^ 3tm ^§^^ 6^ H^IS^^XK 

S^S 8. Xil 79011 ^CHAH, Xil 2^S^2| SSOI ^>0| Xil 1¥S^2| 9^1 SBS S 

31 9^6fe >ie 6^ H^I#^r^XK 

§^9 9. Xil 89011 SiCHAH, ^^1 2a»«^»5K &J\ SB§I 521 E|^8K31. ^,^1 XII 2¥@Mgsa S 

£^ Xil 3fSiil 9^3 XII 3#S^(39)§ CH £&8ffer Ztm ^§2g 6fe H^I#^^Xf. 

S^9 10. Xil 19011 9lO\M, XII 2^S^(63a)0| Xil 22 = ^S et§6^ 33(63c)M JfXI 

5a§ ^s^^ nxii#^^x:K 

S^S 11. a) ^l&(36; 51; 61; 71)M Xil^a^ B^l; 

b) «3I Pl»2| Xil IS^Oil £*23£^XK31)M 9^6^ e^l; 
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c) «3I SSS«£»« HI IfSii^ HI 1^gQ|(38: 74)H^ S^Sf^ E+31; 

d) £>OI HI IPSQf ?|0il, HI 1H*!2| g£!2| 0^¥^ ?i0il ^H I ?(40a)S ^Xlfe 0^36(40; 75)M § 

e) ill 12^¥(38a; 74a) M g«6^l 9I5H &}| 1¥3»IB s^S OilSo^ B3I * 

f) ^J^S/H ^§8[b HI 2¥8BJ(32: 53d; 63a: 73a) M §SoH>l ?joH «3I HI SCI ^HMOI ^£ 
HI 2¥gii^ feOI HI 12=^1 SB8*te IQxl!&^4:X*§ HI£8Fb ^g. 

S^S 12. HI 11 SOII SlOi/H, OB^PI AHM B30B!. 

f-1) Hi 1¥S^ ^Oil Hi 2¥SM§ ! , 2I EffiSJte &51l2f 

f-2) £>0| HI 2¥S^ LH^ SOlg:?! ?i3H 6>0| g°«2J Qfg mHM?\ = B3IS SBSlte 28 ^§2S Slfe 
Hai#^4iJfM Hl£8^ as. 

S^g 13. HI 1 1 Oil 2iCH/d, #31 Hxl|g&£X*§ Hl£8fe »HOI. BBS tf« 521 SIM^I 9ltt. 
31 0631121 751 B£98tfe g)B3IIM CH SSSlte 51 8fe :QHI*#±»B HI £6^ 

S?8 14. HI 13B0II SLW/H. &}| B3B3K HI 2fSiiaCI B£3|- feg HI 3fSii^ SSS S 
sSf(39)H^ ajs ng§ HI^S^ h)B3ilM CH S^ofb 5M ^S21 IQSIB^JfB 

B?B 15. HI 11 SOil 2AO]Ai, £PI HI 2¥SM^0I *J£|3f ^dl°! 3!g |§o g HI 

S^S 16. HI 11 SOil SJCHAI, 4tD\ 2HB»4i»« HI BBOI. £PI b)BMa £>OI c)BM MOI01I. 

HI 1S3 ^£0il HI 3<£^m §5ib »»QK34a)S 8£.3}b B3IM LH SSBfe 5M ^§2? 8fe 2 
»IBa£»B Hl£8fe ys. 

898 17. HI 11 SOil 910\k\, Hi CHiS^SE^h &m 522^Ei 8^ 531 SoH AH B± 

2^ ^S^^ 8fe H^li^^M HIS 6^ BH. 
§78 18. HI 17S0il ^iCH/d. OllS^SItt B»8te 21 Oil 2I6H £^£li=r ¥J2 

s sit nam&±nm hiss^ as. 

S?S 19. Hi 18S0JI °1CHAH, g^gSj 0IS-^8JB §SH £s*£|£r 5M ^§2^ Sffe 2H 

§98 20. hi issoil sioiAi, #31 hi i^astoi 4^ i hi 2^mm2\ ^ d\±2\ mm^ :>i#«bb mm 

sl£|^ 51 ^§25 8fe ixjli^^XlI HI 5 8^ gfS. 

§78 21. pieowa. 

fef^l ^ CHI HI££IH, 

2|2^0| £D\ D\&9\ HI 12^e §8f2 gjAf^m 5£ 3H£|CH£ ^^8^ D^^J SS^^5XK31), 

&^l ^S^^^XfM ^^8^01, HI S££]H, ^^01 ^&&&±X\ § mu 

?ISi ^Ol HI 1£3SCf CH HI 23^M §6[fe HI 12=?i ^Hlfe Hi 1¥S^(38: 74), ^ 

&OI HI 1S^¥0|| ^1^ HISSJH, &!5^ ^§8^1 HI IfgfiSCf ^§01 ^ HI 2¥ 

Sii^ i^SJb D^2I Hi 2¥S^(32; 53d; 63a; 73a) M 585fb HXHS^^XfSSI OH aiOl , SI 

^^i D\mm zmrnn, nx\\m&±J}2i cnaioisi a^a^ lusi m^^mm d\x\^ hh^iiioi; 
95) # 586fb nx\\m&%x\. 

§78 22. HI 21 SOil 910\M. &D\ HH 3 1 X|(95)^^ ¥S^?li P^l^ gXI (95c)2f . «3| 2^IS^ 
±X}°\ OiailOl ?|£| &^| gXI¥?i ^011 HISS^ ^l!5(95d)S 588ffe 31 ^S^^ 8^ HXII#^§X|. 

§78 23. HI 22 SOil 910\M, mx\ ¥¥i(95c)^|- ei^(95d)2f gx||§ 0I¥^ 5!I ^§£1 8^ 

§78 24. HI 22 SOil SiCHAi, ^Ol MXI7?]2J Si 3 01, ^^1 ^l^^l- ^^£1^ St^?l§ HI218Hlfe. XfS 
^(95b)o^ ul^£l^ 51 8^ 2XII#^§Z|. 
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